Background: A case of renal Cystic Nephroma (CN) was reported in 32 years-old women presenting with an incidental renal mass on radiological imaging.
Introduction
Renal cystic nephroma (CN) is a rare benign renal tumor, which is recognized as a specific entity characterized by the association of epithelial and stromal neoplasms [1] . The histologic features of CN are comparable to that epithelial type of the Wilm's tumor in pediatric forms or to the mixed epithelial and stromal tumor of the kidney in adulthood [2] . In the present study, we describe histological findings of CN and its differential diagnosis using immunohistochemical staging and histology analysis ( Figure 1 ).
Materials and Methods

Macroscopically
CN is an encapsulated, well-demarcated tumor and is typically composed entirely of multiples cysts and cyst septa without solid areas. The cysts contain sero-sanguineous fluid and the tumor may be focal or replace the entire kidney (varying in size ranging from 5 to 20 cm) ( Figure 2 ).
Microscopically
There is well-visible demarcation from the surrounding parenchyma kidney by a thick fibrous capsule. The cysts have a variable size ranging from microscopic to up to 5 cm and are lined by flattened cuboidal or hobnail epithelium.
Occasionally, the lining cells have clear cytoplasm. Interestingly, many tumors have areas of cystic surface that lack epithelium. The septa are thin (under 5 mm of width), translucent and uniform and correspond to the outlines of the cysts.
The septal stroma consists of fibrous tissues, which vary from myxoid to collagenous; occasionally it is cellular and has a wavy appearance resembling ovarian-like stroma [3] . The septa contain small cysts lined by bland cuboidal epithelial cells resembling renal tubules and may become calcified ( Figure 3 ).
Immunohistochemistry profile
CN demonstrate reactivity of the epithelial component to antibodies directed against cytokeratins (Figure 3a , b, c and d).
The stromal component expresses vimentin, smooth muscle actin, caldesmon and desmin. In general, CD10, calretinin, inhibin, estrogen receptor (RE) and progesterone receptor (PR) expression are seen.
The predominantly cystic renal tumors are still the source of confusion and diagnostic controversy. All imaging techniques (US, CT scans and MRI) show a multilocular cystic tumor with septa but do not differentiate benign CN from other benign or malignant complex cystic kidney masses [4] . In front of a renal tumor with a cystic component, the differential diagnosis is essential with four entities having a systematically different growth and prognosis profile. However, these entities are very similar in their macroscopic appearances and cannot be differentiated by modern preoperative imaging [5] . Thus, in young children, partially differentiated cystic nephroblastomas and highly cystic Wilms tumors with little or no local or distant invasion are diagnosed as partially differentiated nephroblastoma [6] . Similarly, in adults, mixed epithelial and stromal tumors (MEST), CCRC, and multiple cell renal cell carcinoma (MLCRC) and sometimes cystic renal hamartoma are entities that, even if they each have a different immunohistochemical identity, have common clinical, epidemiological and radiologic aspects [7] . Cystic nephroma, which is a benign tumor composed of a stroma and an epithelium of unknown The lining epithelial cells had a hobnail appearance with a low to moderately abundant cytoplasm and an oval nucleus associated with a nucleolus. No mitosis were observed. 
Mest
Mest is a benign surgically-treatable cystic tumor like CN with clinical, epidemiological, morphological and pathological attributes very similar to those of CN and mainly affecting women. It is defined by an epithelial and stromal component mixture composed of a mixture of cystic and solid areas. Its first description was made in 1993 by Pawade et al. [8] under the name of cystic hamartoma of the kidney, but the term of mixed epithelial and stromal tumor was proposed by Michel and Syrucenk [9] . Its histogenesis is still unknown, and the most probable theory states that it is characterized by cystic show signs of clear cell proliferation [14] . Multilocular cystic RCC sometimes has a high percentage of fibrosis, which on pathological examination is correlated with a high density of internal vessels compatible with vascularized fibrosis [15] .
CPDN:
Partially differentiated cystic nephroblastoma (CPDN) is a rare multicystic renal tumor in adults [16] . It is part of the spectrum of benign cystic nephroma and is considered a highly cystic WT without an expandable solid nodule, and its diagnosis should be made only after formally excluding both RCC and NC. CN and CDPN are almost identical radiologically and macroscopically: both types lack solid and expansive nodules that are characteristic of cystic WT [18] .
Histopathological examination reveals a blastema and/or nephroblastomatous elements presenting the diagnosis of CDPN.
However, CN and CPDN may not be in the same spectrum, as genetic analyzers have shown that the DICER1 mutation is the major genetic element in CN tumorigenesis but not in the CPDN. Moreover, CN has a potential for malignant transformation [19] , which is not the case in the CPDN.
Wilm's Tumor (WT)
: also called partially cystic nephroblastoma, it occurs in children under 2 years of age. It is well circumscribed from the remaining kidney by a fibrous pseudo-capsule and composed of cysts of variable size. The septa are thin and present with no nodules [20] . Cysts are coated with flattened cuboidal epithelium or naked epithelium.
The septa are of variable cellular nature and contain undifferentiated and differentiated mesenchymal epithelial elements, blastemas and nephroblates. Skeletal muscle and myxoid mesenchyme are present in the septa. The epithelial component consists mainly of mature and immature microscopic cysts resembling the tubule cross-section. The Wilm's solid tumor with a multifocal cystic change presents mainly with solid areas containing cystic focal areas and exhibits malignant behavior [21] . In contrast, partially differentiated cystic nephroblastoma is predominantly cystic with blastema or other embryonic cells in the septa of cysts; it lacks solid nodular regions. Both are WT1 blastemic cells [22] . Finally, CPDN is a predominantly cystic lesion without solid nodular regions, in which blastema cells or other embryonic cells are present in the septa of the cysts, whereas WT is a solid tumor with a multifocal cystic change and must be distinguished from INDC [23] .
Cystic kidney hamartoma
Cystic kidney hamartoma is a rare benign tumor categorized in the same group with mixed epithelial and stromal tumors. It is composed of a stromal and complex, smooth muscle association and of a variety of epithelial elements. Histologically, there is a presence of both benign mesenchymal and epithelial elements [24] . The histological appearance is distinctive and characterized by disordered biphasic proliferation of epithelial and mesenchymal elements. The epithelial component consists of tubules and cysts coated with cuboidal and cylindrical epithelium showing focal changes of oncocytes. The tubular epithelium is positive for CAM 5.2, epithelial membrane antigen, carcinoembryonic staining and immunostaining against vimentin. The stroma is cellular and mainly fibroblastic with scattered bundles of smooth muscle cells [25] .
Similarly, it contains fusiform cells with monomorphic nuclei and abundant eosinophilic cytoplasm that resembles smooth muscle and reacts positively with antibodies to smooth alpha-muscular actin, desmin, and vimentin [26] .
Discussion
CN is a rare unilateral, solitary renal tumor. It is recognized as a separate entity thought to have benign biological behavior [27] . This neoplasm has a bimodal distribution, in children under 4 years and in adults ranged from 40 to 65 years, much more frequent in women with a ratio of 8/1 [28] . Before the operation, CN doesn't have any specific clinical presentation or any distinctive imaging features from other renal cystic lesions, in particular MEST and CCRC [29] . Pathogeny of this entity is unknown and it has been proposed that the epithelial stromal components of the tumor are neoplastic. It has also been suggested that CN is characterized by cystic structures lined by epithelium mixed with ovarian-like stroma [30] . The term renal epithelial and stromal tumor has been recently proposed in cystic renal classification [31] . These diagnostic criteria of CN were initially established by Joshi and Beckwith [32] for cystic, partially differentiated nephroblastoma and subsequently by Eble and Bonsib for adult [33] .
Conclusion
In conclusion, cystic kidney tumors are still prone to confusion and dilemma in preoperative diagnosis because they have a diffuse cystic growth development and are similar in their macroscopic appearances. Cystic nephroma is a benign stromal tumor and is a composite of epithelium of an unknown origin with the potential for secondary development of sarcoma.
Wilms tumor, with metastatic capacity, might sometimes be misdiagnosed as partially differentiated nephroblastoma. The multilocular cystic renal cell carcinoma has a potential for cystic as well as malignant development, is an expansive mass surrounded by a fibrous wall, and its interior is entirely cystic, separated by septa containing clusters of epithelial cells with clear cytoplasm. Cystic hamartoma is rare, composed of a stroma with a large, smooth muscle component and a variety of epithelial elements. Until today, only histological and immunohistochemical analyzes are available for a positive diagnosis of CN, MEST and of the other entities with malignant potential.
